The use of transgenic mice in cancer and genome stability research.
The development of effective cancer therapeutics is an important goal of modern biomedical sciences. To identify potential cancer therapeutic targets, the processes involved in tumorigenesis must be understood at all levels, which requires the development of model systems accurately mimicing tumor development. Cancer is the general name given to a variety of complex diseases characterised by uncontrolled cell proliferation. Cancer development is dependent not only on the changes occurring within the transformed cells, but also on the interactions of the cells with their microenvironment. The majority of our current understanding of carcinogenesis comes from the in vitro analysis of late-stage tumor tissue removed from cancer patients. While this has elucidated many genomic changes experienced by cancer cells, it provides little information about the factors influencing early-stage cancer development in vivo. Also certain hallmarks of cancer, such as metastasis and angiogenesis, are impossible to study in vitro. The mouse has become an important model for studying the in vivo aspects of human cancer development. Transgenic mouse models have been engineered to develop cancers, which accurately mimic their human counterparts, and have potential applications to test the effectiveness of novel cancer therapeutics. One of the most promising transgenic mouse models of human cancer arises from mice engineered with genomic instability. These transgenic models have been shown to develop human-like cancers and have the potential to provide insights into the molecular events occurring in earliest stages of tumorigenesis in vivo.